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R-H + O2 + NAD(P)H + H+ R-O-H + H2O + NAD(P)+
CP-450
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CH3
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H3C CH3
CH3
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H
CH3
1.6 1.7
rt, 18h
>80%
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X= OTf
1.8
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N
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X
N
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[Fe(BPMEN)X2]
X= OTf
1.9
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N
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X
N
N
[Fe(1.10)X2]
X= OTf
1.11
1.10 = (S,N2E,N2'E)-6,6'-dimethyl-N2,N2'-bis(pyridin-2-ylmethylene)biphenyl-2,2'-diamine
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HCHO R
OSiMe3
R"
R'
1 mol% Bi(OTf)3
3 mol% L
5 mol% bipy
DME/H2O (9:1)
0 oC, 9-70 h
!
O
R"
R'
R
HO
1.12 1.13 1.14
L =
N N
OHOH
59-93%R = Me, Bn R'' = Ar, napht.
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R1
R2
OTBDMS
R1
R2
OTBDMS
OMe
R2 = H R1,R2 = H R1,R2 = H
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Fe+
Ph2P
PPh2
O Me3SiO
OMe 1.18 (2 mol%)
CH2Cl2, -20 oC, 
18 h, 90%
PhCHO
Ph
TMSO
O
OMe
X-
X- = BF4-,PF6-
1.18
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Fe
OC CO
Br LiHC CHSiMe3
-70 oC - 25 oC
THF, 2 h, -LiBr Fe
OC CO
C
H
C
H
SiMe3
3.2 3.3
Fe
OC CO
I
PPh3, µW
20 min, 90 oC Fe
OC PPh3
I
3.4 3.5
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Fe
OC
Br
CO
Fe
Br
COO
O P
N
R R
ligand (R)-3.1
toluene, 90 oC, 3 h
3.2 3.6!" #$%& !"#$& %'(& ))*+%,!"#$+-.&/!"#%&/01(&/23*43,//!"/!5-6&//////!"#&7
Fe
OC
I
CO
Fe
I
COO
O PN
cat. [Fe(Cp)(CO)2]2hexanes, 30 min,
reflux
3.4 81%, 3.7b 73:27a
ligand (R)-3.1b
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P
NEt2
OEt
OEt
Ph
Fe
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Br
P
Ph
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OC
I
P
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OMe
OMe
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C
R' R
C
R' R
Ocat 3.2, 3.4, 3.6a
H X
X = H, OH
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Turnover frequency  = Number of moles of productNumber of moles of catalyst * Reaction time
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C
R' R
C
R' R
Ocat 3.6aa
t-BuOOH
(3.0 equiv)
H X
X = H, OH
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Fe
Br
COO
O P
N
R R
Fe
Br
CO
t-BuOOH
pyridine Fe
Br
CO
O
O
3.11 3.123.6a
t-BuOOH
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Fe
Br
O
C
Fe
Br
C
O
t-BuOOH (10 fold)
250 fold
Complex 3.6a,1 fold
O
3.13, 42% 58%
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R= H, a, (tpa)
R= Me, b
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Fe
N
N NCCH3
NCCH3
N
N
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4.5
[Fe(4)(CH3CN)2](SbF6)2
Fe
N
N X
X
N
N
4.6[Fe(1)X2]
N
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N
BQEN
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N
O
NH2
R1
R5
R3
R4
R2
MeOH, rt
molecular sieves (4 !),
24 h, -H2O
N
R1
R5
R3
R4
R2
N
R1 to R5 = H, a
R1= F, R2 to R5 = H, b, (81%)
R1= R2 = Et, R3 to R5 = H, c, (94%)
R1 =R2= iPr, R3 to R5 = H, d
R1 = R2 = H, R3 to R5 = OMe, e, 98%
R1 to R3 = Me, R4 = R5 =H, f,
R1 = tBu, R2 to R5 = H, g, 81%
+
4.8 4.9 4.10
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N
N
N
N
F
N
N
MeO
OMe
OMe
4.10a 4.10b, 81%
4.10e, 98%
N
N
N
N
N
N
N
N
4.10c, 94% 4.10d
4.10f 4.10g, 81%
N
N
4.10h
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R
2
[Fe(OTf)2]
CH3CN/CH2Cl2
rt, 15-60 min
Fe
OTfN
N R
OTf
N
NR
4.10 4.11
Fe
OTfN
N R
OTf
N
NR
R = all H, [Fe(OTf)2(4.10a)2], 4.11a, 78%
R = 2-Fluoro, [Fe(OTf)2(4.10b)2], 4.11b, 57%
R = 3,4,5-Trimethoxy, [Fe(OTf)2(4.10e)2], 4.11e, 
Mixture of [Fe(OTf)2(4.10e)2] + [Fe(4.10e)3](OTf)2, 38%
Fe
OTfN
N R
OTf
N
NR
R = 2,6-Diethyl, [Fe(OTf)2(4.10c)2], 4.11c, 57%
R = 2,6-Diisopropyl, [Fe(OTf)2(4.10d)2], 4.11d, 55%
R = 2,4,6-Trimethyl, [Fe(OTf)2(4.10f)2], 4.11f, 48%
R = 2-tert-Butyl, [Fe(OTf)2(4.10g)2], 4.11g, 32%
Fe
OTfN
N
OTf
N
N
[Fe(OTf)2(4.10h)2], 4.11h, 44%
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4. Comparison of the 1H NMR spectra of complex 8a and 8e with varying 
synthetic procedures 
 
For the syntheses of the complexes 8, a 2:1 molar ratio of ligand 7 to [Fe(OTf)2] 
was employed. When a 3.5:1 molar ratio of ligand 7a to [Fe(OTf)2] was employed for the 
synthesis of complex 8a, the 1H NMR spectra of the isolated material were identical (see 
below), suggesting that only two ligands 7a coordinate to the iron center.  
 
Fig. S4 Comparison of 1H NMR spectra of isolated material of 8a (top) and of the 
isolated material when a 3.5:1 molar ratio of the ligand 7a and [Fe(OTf)2] was employed 
(bottom). 
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For complex 8e, the 1H NMR spectra differed significantly when a 3.5:1 molar ratio of 
ligand 7e and [Fe(OTf)2] was employed. The spectrum on bottom obtained from a 2:1 
molar ratio of ligand to metal contained already signals for the tris-coordinated material 
[Fe(7e)3](OTf)2 (starred in the spectra below). These signals increased when a 3.5:1 
molar ratio of 7e and [Fe(OTf)2] was employed (top).  
 
Figure S5 Comparison of 1H NMR spectra of isolated material of 8e (bottom) and of the 
isolated material when a 3.5:1 molar ratio of the ligand 7e and [Fe(OTf)2] was employed 
(top). Starred (*) are the signals assigned to [Fe(7e)3](OTf)2   
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6. 1H NMR spectra of the complexes 8 
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Complex 4.11 (3 mol%)
t-BuOOH 70% (aq.)
(4.0 equiv.), pyridine, rt, 4 h
R R
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[FeIIOOR(L)2-(BH)+]
ROH, B
[(L)2FeIV(OH)(OOR)
ROH
O2 [Fe
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[FeIII(OOtBu)(L)2-O2(BH)+]
PhCH2CH3
tBuOH
{(L)2FeIV(OH)[OOCH(CH3)Ph]}
PhCH2CH3
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4.21 4.22
4.22 PhCOCH3 H2O
B = Pyridine
R = H or t-Bu
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5.1 (30 mol%)
CH2Cl2, rt, 
48 h, 88%
PhCHO Ph
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OEt
R = H, Me3Si
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Ph2P
PPh2
O Me3SiO
OMe 5.2 (2 mol%)
CH2Cl2, -20 oC, 
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PhCHO
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O
OMe
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X- = BF4-,PF6-
5.2
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0.5 equivalent
Soluble in ether
5.9 orange solid
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'
'
'
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!
!
!
!
!
!
!
"#$! %&'! 389:;.+ .6#<=)&+ >?+ <>@6'#A+ %&'(+ ;B+ CD/C'/+ EF'-#G*+ &<#=>B#+ E)#HG*+ 4#ID+EF'&<(G7+JB+ &+ B>B96>'&)+ .>':#B=+ .-<"+ &.+ CD/C'/*+%";<"+ ;.+ &'.>+ &+ .>':#B=+ -.#H+ ?>)+ ="#+4-(&;K&@&+)#&<=;>B*+="#+<>@6'#A+%&'(+.">%#H+&+@>'&)+&F.>)6=;:;=K+>?+11LM+<@9149

!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/0/+
+++++++
!"#$%&'$389:;.+.6#<=)&+>?+<>@6'#A+%&(+;B+CD/C'/+E17F+G+1092+4H++
%&%&)$ *+,-,./0-"1,/"23$ 24$ /+0$ 5"#,36$ ,36$ /+0$ .2785090:$ ;:"3#$ <,::$

!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/02+

!"#+;)&J=#A8.+;<)+8"#+?<))#.6<A@:AJ+?"'<):@#+'<..+&.+%#''+&.+6#&(+;<)+8"#+;)##+':J&A@+
!"#RR7+++

!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/08+

!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/08+

+
%&'( !")( 4I'#?-'&)+ .B)-?B-)#+ IK+ ?IS6'#O+ !"##+ -.>@J+ ;8Y+ 6)IH&H>'>BM+ '#Q#'.7+ E"#+"M=)IJ#@+&BIS.+&@=+.I'Q#@B+SI'#?-'#.+&)#+IS>BB#=+KI)+?'&)>BM7++++++
!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/08+
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!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/08+
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!"$K7+9"C.+DE-'P+&'.E+L#+#F6'&CA#P+LG+DEA.CP#)CA?+.B#)CD+#>>#DB.+EA+B"#+:;<#='2+>)&?@#AB+D&-.#P+LG+B"#+#B"G'+?)E-6.*+D&-.CA?+B"#+='+&BE@.+BE+6-."+&%&G+>)E@+B"#+EB"#)+C)EA*+#>>#DBCS#'G+)#P-DCA?+B"#+LEAP+&A?'#7+
+=E@6'#F+!"#%& & & =E@6'#F+!"##&
'()"&!"$&=E@6&)C.EA+E>+<#J;J<#+LEAP+&A?'#+CA+DE@6'#F+!"##+HD-))#AB+.B-PGK+&AP+DE@6'#F+!"#%+HLG+9&B.-@CRTK7+
!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/08+

!"!"'% ()*+*,-.+/0*-/12% 13% -).% 4/5*26% *26% -).% ,1784.9.:% ;:/25% .4.7.2-*4%
*2*4<:/:+

%
%
%
!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/08+

'(+& ,--$./"0.12& 13& 4%0"$& /14-$%5%6& '(7& "28& '(*9& "6& /"0"$:60& 01;"<86&
=>?".:"4"&"$81$&<%"/0.126(++ IA@#)+@"#+.-BB#..A-'+.:=@"#.U.+<A+B<C6'#D+'(7+&=>+'(*9*+V+>#BU>#>+@<+-.#+@"#.#+B<C6'#D#.+&.+B&@&':.@.+ U=+4-(&U:&C&+&'><'+)#&B@U<=.7+I.+>U.B-..#>+#&)'U#)+ F.#B@U<=+
'(*H*+@<+;#+-.#>+&.+&+B&@&':.@*+@"#+B<C6'#D+C-.@+&B@+&.+5#%U.+&BU>7+V=U@U&'':*+@<+.B)##=+@"#+)#&B@U<=.*+%#+>#BU>#>+@<+-.#+B:B'<6#=@#=:'<D:@)UC#@":'.U'&=#+FT6MW4!H+F'(*@*+
!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/10+

!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/11+
+

,-./0$& '('&3GH=9.+ .6#;<)&+ ?8)+ ;8@6'#A+'(*+ C'#?<E+ &>B+ ;8@6'#A+'()++ C)9I"<E+ :#?8)#+&>B+&?<#)+;"'8)9B#+&:.<)&;<98>7++ O<+9.+%8)<"+@#><98>9>I+<"&<+O+;&))9#B+8-<+;8><)8'+)#&;<98>.+&>B+<"#+)#.-'<.+&)#+.-@@&)9P#B+&.+?8''8%.7+K.+@#><98>#B+&:8=#*+J#Q'2+&>B+;&<&'D.<+'()++&)#+>8<+&;<9=#+
2 AgSbF6
CH2Cl2, rt
N
NN
R
R R
R
Fe
2SbF6-
N
NN
R
R
R
R
Fe
Cln
Cl Cln-2
2+
R= Et, n = 1 (5.10) or 2 (5.9) = active site
!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/1/+
89+:"#;.#'<#.7+=#>'2*+%"#?+-.#@+A?+BC?$-?B:AC?+%A:"+/+#D-A<&'#?:+CE+FG!8=H*+."C%#@+GCC@+&B:A<A:9+A?+BC?.-;A?G+:"#+!I:C'-&'@#"9@#+&?@+:"#+.A'9'+#?C'+#:"#)+J!"#$*+K&8'#+

!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/12+

!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/18+
9)#&:+ ;<:#)#.:7+ 4=)#=>#)*+ ;:+ ;.+ #&.?+ :=+ .?<:"#.;@#+ ;<+ :"#+ '&A=)&:=)?+ -<B#)+ B)?+C=<B;:;=<.7+
!
"#$%&!'()+!C)##<;<9+#D6#);E#<:.+
+
F<:)?+ !='>#<:+ G)=<+C=E6'#DH.&':+ IBB;:;>#&+ J;E#+ J#E6#)&:-)#+ K+C=<>#).;=<A+1+ LM/L'/+ '(*! /+I9!ANO+ 27P+"+ ):+ 100+/+ LM2LQ+ '(*! /+I9!ANO+ =H<+ ):+ 20+2+ LM/L'/+ '(*! R+ =H<+ ):+ QS+8+ LM/L'/+ R+ I9!ANO+ 27P+"+ ):+ 88C+P+ LM/L'/+ R+ R+ =H<+ ):+ QS+O+ LM/L'/+ N#L'2+ R+ =H<+ ):+ QS+
&Q-EA#)+;<B;C&:#.+<-EA#)+=T+#U-;>&'#<C#+%;:"+)#.6#C:+:=+E#:&'+C=E6'#DH.&':++
AK+C=<>#).;=<+%;:"+)#.6#C:+:=+.:&):;<9+E&:#);&'+V!R:='-&'B#"?B#W+&.+B#:#)E;<#B+A?+XL7+C;.='&:#B+?;#'B+):+Y+)==E+:#E6#)&:-)#+=H<+Y+=>#)<;9":+V&66)=D;E&:#'?+1O+"W7+ ++ ++ ++ J"#+ .#C=<B+ .;'&<#+ -.#B+ T=)+ :"#+ .:-B;#.+ %&.+ "#$"RA-:?'B;E#:"?'V1R6"#<?'>;<?'=D?W.;'&<#+ V'(+'W*+ %";C"+ %&.+ .?<:"#.;@#B+ T=''=%;<9+ &+ ';:#)&:-)#+6)=C#B-)#+ A?+ )#&C:;=<+ =T+ JZ[4!L'+ V"#$"RA-:?'B;E#:"?'.;'?'C"'=);B#W+ %;:"+
CHO OTMS iron complexadditives
solvent, temperature
5.14
TMSO
H
H O
!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/18+

Q&.#F+ ;<+ :"#+ @.;'&:#F+ D@#'F.*+ @:+ %&.+ ;A.#)H#F+ :"&:+ :"#+ )#&9:@;<.+ %#<:+ :;+9;G6'#:@;<+ G-9"+ B&.:#)+ -.@<C+ 9;G6'#J+ !"&+ &.+ 9;G6&)#F+ :;+ 9;G6'#J+ !"#(+ I?&A'#+

'&!(+%@:"+)#.6#9:+:;+#&9"+;:"#)+IM@C7+!"$K7+
!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/18+
+


TMSO
H
HO
R
TMSO
H
HO
R
syn (R,R) 5.15
TMSO
H
HO
R
TMSO
H
HO
R
syn (S,S) 5.15 anti (R,S) 5.15anti (S,R) 5.15
!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/18+
)#&9:;<=+9<-'>+=<:+?#+ )#6)<>-9#>+.-99#..@-''A+&=>+ B+><+=<:+"&C#+ )&:;<=&'#+ @<)+ :";.+<?.#)C&:;<=7+
!"#$%& '()& B.<'&:#>+ A;#'>.+ @<)+ :"#+ 4-(&;A&D&+ &'><'+ )#&9:;<=+ -.;=E+9A9'<6#=:#=A'<FA:);D#:"A'.;'&=#7+
 
G=:)A+ H+ I+B.<'&:#>+A;#'>+JK/+L'(*+M+
N;&.:#)#<D#);9+)&:;<&L.A=O&=:;M+
I+B.<'&:#>+A;#'>+JK2+L'(,M+
N;&.:#)#<D#);9+)&:;<&L.A=O&=:;M+
1+ PQG:"A'+ RR+ S/O2R+ S2+ R2O18+/+ /Q4#:"A'+ S0+ T0OT0+ TU+ 81O/U+2+ PQ4#:"A'+ U1+ S/O2R+ TT+ R2O18+P+ PQV;:)<+ VH+ VW+ RS?+ T0OT0+T+ PQ4#:"<FA+ 8/+ T0OT0+ S/+ 81O/U+

CHO
R
OTMS [FeClx(5.8)] (5 mol%)AgSbF6 (10 mol%)
CH2Cl2, rt
X=2, 5.10, Overnight
X=3, 5.9, 3.5 h5.13 5.14 5.15
TMSO
H
H O
!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/18+

'
()*+,' !"!+ H.A'&:#<+ @;#'<.+ EA)+4-(&;@&B&+ &'<A'+ )#&>:;A=+ -.;=D+ tert-butyldimethyl(1-
phenylvinyloxy)silane.+
+V=:)@+ U+ P+;.A'&:#<+@;#'<*+CW2*+G!"%I+1+ LM+B#:"@'+ NO+/+ LMB#:"AC@+ L2+2+ LM#:"@'+ N2+
'
CHO
R
CH2Cl2, rt, 3.5 h
R
5.13 5.16 5.17
OTBS
OTBS
x = 3, 5.9, 3.5 h
[FeClx(5.8)] (5 mol%)
AgSbF6 (10 mol%)
!"#$%&'(&)*+,-."(&)+/012*+34!5+67++/18+

'
()*+,' !"&+ Q.A'&<#=+ D>#'=.+ @A)+ 4-(&>D&F&+ &'=A'+ )#&;<>A?+ -.>?E+ tert-butyl(1-
methoxyvinyloxy)dimethylsilane.+
+V?<)D+ O+ L+>.A'&<#=+D>#'=*+WX2*+H!"#-J&+1+ YP+F#<"D'+ G-&?<><&<>C#+/+ YPF#<"A:D+ G-&?<><&<>C#+2+ YP#<"D'+ G-&?<><&<>C#+Y+ /PF#<"D'+ G-&?<><&<>C#+
CHO
R
[FeCl2(5.8)] (5 mol%)
AgSbF6 (10 mol%)
CH2Cl2, rt
5.13 5.18 5.19
MeO OTBS
OTBS
overnight
OMe
O
!"#$%&'(&)*+,-."(&)+/012*+34!5+67++//0+
&+ 8.9'&:#;+<8#';.+%#)#+=-&>:8:&:8?#+ &':"9-@"+ :"#+6)9;-A:.+ A9>:&8>#;+BCDE+9F+ .8'<'+ 8G6-)8:8#.+%"8A"+A9-';+>9:+H#+)#G9?#;+H<+A9'-G>+A")9G&:9@)&6"<7++++ I9+ .-GG&)8J#+ :"#+ ;&:&+ 9>+ :"#+ 8.9'&:#;+ <8#';.*+ 8:+ %&.+ F9->;+ :"&:+ K@!HLM+&A:8?&:#;+ A9G6'#N+ !"#+ 6#)F9)G#;+ :"#+ 4-(&8<&G&+ &';9'+ )#&A:89>.+ F&.:#)+ :"&>+ :"#+A9G6'#N+!"$%7+I"#+A&:&'<.:+%&.+F9->;+:9+H#+#FF#A:8?#+%8:"+&+?&)8#:<+9F+.8'&>#.+O!"$&*+
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!"#$%&'(&)*+,-."(&)+/012*+34!5+67++///+
`^4!La00b+4&..+!6#=>)A;#>#)+MSQR+&9?+]VP7+VY+.6#=>)&+%#)#+)#=A)?#?+A9+&+U"#);A+D<=A'#>+2K0+SULVY+.6#=>)A;#>#)+&.+9#&>+.A'<?.E'<X-<?.7+ ]'#;#9>&'+ &9&'C.#.+ %#)#+ 6#)@A);#?+ FC+ Q>'&9><=+ 4<=)A'&F+ V9=7*+DA)=)A..*+8Q*+3!Q7+
$8#9#)&'+6)A=#?-)#+@A)+>"#+=A;6'#N+.C9>"#.<.+MM$*$c%*$*$c%PL$*$cLM1*1cLM6C)<?<9#L/*KL?<C'PF<.M#>"&9L1LC'L1LC'<?#9#PPF<.M/*KL?<#>"C'&9<'<9#PP+S#/:'K+=A;6'#N+`S#/:'KM!"#Pb+M!"0P++ Q+.A'-><A9+A@+S#:'2+M2\+;J*+07/2T+;;A'P+<9+?<#>"C'+#>"#)+MT+;5P+%&.+&??#?+>A+&+.A'-><A9+A@+>"#+'<J&9?+!"#+M100+;J*+07/2T+;;A'P+<9+?)C+?<#>"C'+#>"#)+MK+;5P+?)A6L
!"#$%&'(&)*+,-."(&)+/012*+34!5+67++//2+
`Q7+D"#+.9'->89=+B"&=J#@+B9'9)+;)9<+C#''9%+>9+G'-#+8<<#@8&>#'C7+D"#+)#&B>89=+<8E>-)#+%&.+.>8))#@+&>+T0+`Q+;9)+&=9>"#)+1F+<8=7+D"#+.9':#=>+%&.+)#<9:#@+&=@+>"#+)#&B>89=+<8E>-)#+%&.+B9=B#=>)&>#@+ >9+&G9->+1+<5+-=@#)+)#@-B#@+6)#..-)#7+?+G'-#+.9'8@+6)#B868>&>#@7+a)C+6#=>&=#+HF+<5I+%&.+&@@#@+&=@+>"#+.-.6#=.89=+%&.+&''9%#@+>9+.>8)+;9)+10+<8=+&=@+>"#+<9>"#)+'8b-9)+%&.+@#B&=>#@7+D"#+.9'8@+%&.+%&."#@+.#:#)&'+>8<#.+%8>"+@)C+6#=>&=#+H2+<5+&>+&+>8<#I*+-=>8'+>"#+.-6#)=&>&=>+%&.+&'<9.>+B9'9)'#..7+D"#+ G'-#+ .9'8@+ %&.+ @)8#@+ -=@#)+ "8J"+ :&B--<+ ;9)+ /+ @&C.7+ D"#+ B9<6'#E+ !"$%+ %&.+9G>&8=#@+&.+&+G'-#+.9'8@+HK1+<J*+07111+<<9'I+8=+FFN+8.9'&>#@+C8#'@7+O9-=@P+Q*+K/7/UR+
!"#$%&'(&)*+,-."(&)+/012*+34!5+67++//8+
9*+:7287+;&'<=+>?)+;/@92A;'/B2C#D+;*+:270:E+9*+:728+9F4!+ <&'<=+ >?)+ ;/@92A2A;'B2C#*+ A1:71G:@E+ >?-H=*+ A1:71G:A*+ <&'<=+ >?)+;/@92A2A;'/B2C#*+AA171AAIE+ >?-H=*+AA171A82+4!+JCKL*+8MBLKN+!"#$AA1+J!O*+/APN*+A1:+JQ!M;'RO*+100PN*+8/:+JQ"#$O9RO*+10PN7+SF+J<TM1*+H#&U+.?'V=N+1:/1+JTN*+!;WB+1AGA+J.N*+188:+J.N*+12I/+J.N++
%&'()*+(,-./01(-.*/20.,1034.).3-()*5.-*6,01.-.076)0-4(03.-./82*20')6193-20X#H#)&'+6)?<#=-)#+>?)+U"#+<&U&'Y.V.+#Z6#)VT#HU+J[&\'#+"#:*+]HU)Y+1N+++ ["#+<?T6'#Z+"#;+J10+T^*+0701G+TT?'N+%&.+=V..?'_#=+VH+;9/;'/+J07A+T5N+&H=+VH+&H?U"#)+>'&.(+K^!\C:+J1/+T^*+0702:+TT?'N+%&.+=V..?'_#=+VH+;9/;'/+J07A+T5N7+["#+.?'-UV?H+?>+K^!\C:+%&.+&==#=+U?+U"#+.?'-UV?H+?>+U"#+T#U&'+<?T6'#Z+&H=+.UV))#=+&U+)U+>?)+ 1+ "7+ SH+ &+ U"V)=+ >'&.(*+ 8M#U"Y'\#H`&'=#"Y=#+ J8@+ T^*+ 072:/+TT?'N+ &H=+ ;6ab19c+%&.+\&.#'VH#+6-)#7+["#+6)?=-<U+%&.+?\U&VH#=+ VH+@AP+6-)VUY+&.+Y#''?%+?V'+J@2+T^*+0721@+TT?'N+VH+GGP+YV#'=+&.+&+TVZU-)#+?>+=V&.U#)#?T#).+J:/D2GN+&.+=#U#)TVH#=+\Y+19+B4F+.6#<U)?.<?6Y7+
!"#$%&'(&)*+,-."(&)+/012*+34!5+67++//8+
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